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Editorial
by Cathy Hayward Meds '84
In recent years our publication ha been
plagued with a deteriorating financial ba e.
The 1980-81 year in its history saw only one
issue (volume 51 , no. I) to completion. While
many of the problems were financial in
nature, this year we have decided to take
steps to reorganize our Journal's structure
and to improve its financial outlook. We
have set as our major objective for the
19 1- 2 year to publish four issues and to
work on our financial and content problems
as we go along.
An area of concern is the poor continuity
the Journal has shown from year to year.
We are taking measures to improve our
documentation - keeping records of procedures, recording when and how sub cription drives were carried out , documenting
any cost evaluation studies, etc. We have
also initiated a new appointment for a
manager of circulation , an area that has not
been exploited to its full potential. Respon ibilities of this position include subscription
drives, evaluting subscription costs, improving the documentation and mailing lists for
subscribers, and the initiation , as a regular
event , of annual subscription drives aimed
at the graduating class. To this date, a major
effort has been made to gain more subscriber
support for our Journal from faculty members
and from UWO medical alumni .
Many of our costs are fixed and not tied

to the number of copie printed - thus
increasing our circulation will reduce our
production costs per copy.ln addition, efforts
are being made to increase the amount of
advertising in our issues.
Early in 19 2, we will be trying to channel
people into commitments for the major posts
for 19 2- . The aim is to introduce a period
of training during which the new managers
will be working in conjunction with the
manager for this year. This will hopefully
provide a smoother transition , give the
Journal more continuity and red uce the
headaches for all involved.
Planning for the September ' 2 issue will
be carried out before the completion of this
school year so that next year's staff has
something in progress for their period o f
reorganization .
Content is also an area we have not
ignored. We tend to get very little feedback
from our subscribers to keep us in line and
aware of our problems. The major comments received have requested more student
articles. Comments on the September ' 1
issues were very supportive of the student
articles it co ntained. We will be trying this
year to develop the area of student authorship
to its full potential. Many of our new staff
members have shown interest in writing we hope this level of enthusiasm will continue. While we are actively supporting an

increased level of student contribution, we
are avoiding inflexible policies towards
contribution from other sources.
1wish to publicly express my gratitude to
Meds ' 5 for their response to my pleas for
representation from their class - the turnout
can only be described as fantastic. I would
also like to thank our other new members
for their support and contributions and also
our past members who have managed to
find the. time to continue their support for
our organization.
Recognition is owed to Dean Hollenberg
for this moral and financial support that
made our September '81 issue possible and
enabled us to remain alive as a publication.
I would also like to thank the companies
that have kindly donated money to our
Journal.
We are grateful to our subscribers for their
support through what has been a difficult
time in our publication·s history. Hopefully,
with some restructuring, reorganizing , and ,
most importantly, goal setting, we will be
able to meet our objectives for the year.
Most importantly, I would like to express
my gratitude to all the members of the Journal
staff who have donated their free time and
much creative energy towards making our
venture a success.
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Learning of Visceral and Glandular Responses:
Implications for Health Care
by Peter G. Stenn, Ph.D. Meds '85
'There is a strong traditional belief in the
inferiority of the autonomic nervous system
and the visceral responses that it controls.
The recent expen'ments disproving this belief
have deep implications for theories of
learning. for individual differences in
autonomic responses, for the cause and cure
of abnormal psychosomatic symptoms, and
possibly also for the understanding of normal
homeostasis ". (Neal E. Miller, 1969)
When he wrote this paragraph, Miller did
not appreciate the impact that his work would
have on health care in general. Though his
first experiments were focused on autonomic
learning in rats, the work rapidly progressed
to the study of alteration of maladaptive
human autonomic responses, and as such ,
provided for important links between
ps.ychology and medicine. The effect of this
work has raised questions about some of
our preconceptions concerning the roles of
doctors and patients in the treatment of
disease. Prior to Miller's experiments, the
patient had been seen primarily as a passive
recipient of health care. In retrospect we
can now see the impact of research spawned
by Miller's work, which was to force health
care providers to broaden their understanding of the role of the patient; to accept
the idea of the patient as an active participant
in the health care process. This was true
because of the frequent involvement of so
called "involuntary" processes including the
autonomic nervous system in disease.
This paper explains Miller's classic experiment and illustrates the three psychological
factors (learning, motivation, sensationperception) underlying the behaviour
studied. The relevance of these factors to
health care is also discussed.
In the early 60s Miller was interested in
studying behaviour of the autonomic nervous
system and acquisition of new responses
produced by this system. There had been
reports going back into the 19th century
that voluntary control could be exerted over
certain autonomic nervous system functions.
For example, one yogi was reported able to
produce piloerection of the hairs on his anns
at will. However, each time these reports
were more thoroughly investigated, they
were either shown to be false, or the voluntary control could be attributed to some
"trick" of the striated musculature, such as
altered breathing patterns. Miller's experiments were classics in this area because
they were the first clear-cut documentation
that "voluntary" control could be achieved
over the autonomic nervous system. In order
to do this, Miller prepared laboratory rats

prior to the experiment , implanting two
miniaturized electronic devices: one, capable
of delivering electrical stimulation to the
brain (ESB), and the second, capable of
monitoring pressure in the colon. The electrode was implanted in the medial forebrain
bundle, a site previously shown to be a
"pleasure-centre". Hence the rat would
··work" to obtain electrical stimulation by
altering its colonic pressure. While this
preparation may, at first glance, appear
needlessly cumbersome , in fact it wa quite
elegant, as it allowed Miller to control the
primary artifact in previous research in this
area ; that is, skeletal musculature. This
control was achieved by totally nullifying all
skeletal musculature with deep curarization.
Hence Miller was able to use an operant
reinforcement paradigm (reward following
''willful" production of a response) for the
study of autonomic responses. In this technique, the rat is curarized and placed on a
miniature respirator. The output from the
colon sensor is connected to logic circuitry
so that, for example, an increase in the colon
pressure will result in the activation of a
small burst of electrical stimulation in the
medial forebrain bundle , the reward being
the pleasurable ESB for the production of a
change in the colonic pressure.
With this preparation, Miller demonstrated
that the rat was not only able to increase
the colonic pressure , but was also able to
decrease the colonic pressure as long as the
contingencies allowed for responsedproduced reinforcement (rewarding ESB).

Following this preliminary work, Miller and
his colleagues showed the operant condition
can be employed to gain control over other
types of "autonomic·· behaviour as well (e.g.
heart rate, rate of urinary excretion from the
kidney).
What are the essential aspects of this
experiment? First, instrumental LEAR lNG
is shown to occur in the so-called ··autonomic" nervous system, previously thought to
follow only the laws of Classical Condition
(i.e. learning by association) . This would
suggest that the •·autonomic" nervou system
need not be involuntary under all conditions.
We can now study mechanisms of "willful"
acquisition , maintenance and alteration of
responses of the •·autonomic" nervous
system.
Second , this experiment points up the
importance of MOTIVA TIO , or effective
reinforcement , in the acquisition, maintenance and alteration of "autonomic''
re pon es. If motivation can be increased,
the organism will be more likely to acquire
responses heretofore thought to be unattainable.
A third fac~or implied by these experiments
is the importance of the role of SENSATION
and PERCEPTION in the control of autonomic responses. It is now clear that in order
to modify an autonomic response, one must
be aware of it, that is, have sensory acce to
it. Thu changing blood pressure is extremely
difficult, while decreasing heart rate is much
easier.
These three factors are important in deter-
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mining technical aspects of treatment programs. However, they are overshadowed by
another factor, one which is more difficult
to define and measure ; that is, the SENSE
OF SELF-CO TROL, generated by an
approach utilizing instrumental conditioning
of autonomic responses. This factor has
turned o ut to be the most important and far
reaching effect of Miller's work. It has placed
the emphasis for the patient's health care
more with the patient himself. There isle
dependency on the physical and health care
personnel. There is less dependency on
··miracle drugs". The patient is trained in
new behaviours, some of which may include
autonomic components, which will affect
his health. At least a portion of the responsibility for this prescription lies with the patient
who now becomes an active participant in
the health team.
Modern treatment techniques utilize training to alter both smooth and striated muscle
responses to facilitate health care. Examples
of various techniques used include the
following:
1. Pain control - alteration of pain tolerance
thresholds can be achieved by training in
relaxation techniques and other coping
techniques. Patients suffering from both
acute and chronic pain can be helped by
these procedures especially since control
of their application lies with the patient
himself. Research in this area (reviewed

by Kremer, Block , Morgan and Gaylord,
1979) shows that it is possible to increase
pain tolerance level by various psychological techniques in both acute and
chronic pain patients.
2. Stress-exacerbated conditions - cardiovascular, gastrointestinal and striated
muscle conditions produced by chronic
excessive stress can be ameliorated by
relaxation techniques and trained in other
coping skills. Research in this area is being
conducted by Dr. Ralph Brooke and
myself in the area of myofacial pain dysfunction syndrome. In this condition the
patient develops pain in the area of the
temporal mandibular joint. Thi pain is
produced by excessive muscle tension in
the muscles of mastication. We have been
able to doc ument that relaxation training
is an effective non-invasive method for
the treatment of this condition. (S tenn
MothersilJ & Brooke, 1979).
3. Facilitating compliance to therapeutic
regimen - While autonomic conditioning
is not involved in this form of therapy, the
principles of learning , motivation , and
sensation-perception are involved. It is
important to understand which factors
will be motivating for any particular
patient to increase his compliance to therapeutic regimen . Dr. M. G. Peter Cameron
and I are currently involved in research
which is evaluating the importance of

patient's goal-setting behaviours in overall
motivation and compliance with therapeutic regimen on the Rehabilitation Unit.
It appears that patient understanding and
acceptance of the procedures facilitates
compliance to the therapeutic regimen .
This paper has attempted to show that
the study of autonomic instrumental condition has, in some way , altered our conception
of the role of doctor-patient relationship.
The patient is now viewed as a more active
member of the health care team, participating in his own care. The new behaviours
required for this self-care are generated by
considering the required learning, motivation
and sensation-perception factors.
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The Bionic Man: Fiction, Fantasy or a Foreseeable Future?
An Overview of the Research Directions and Problems with
Artificial Organs
by Cathy Hayward Meds '84
The field of artificial organs is a fascinating
one for a large spectrum of people ranging
from science fiction writers to members of
the medical profession. The needs for such
devices are endless and range from the level
of enzyme replacement to organ and limb
prostheses. This is a currently active field of
research. Some devices are available for use
in man but at the present time many are still
in their initial stages of development and
still many more are in the conceptual stage.
To successfully replace part of an organism
with an artificial device, one requires an in
depth understanding of many fields including
physiology , biochemistry, pathology , biomechanics, polymer chemistry and fluid
dynamics to name a few. With the field
being a multidisciplinary concern , the culmination of many pieces of information and
its integration are required to come up with
a working device. Obviously, without the
comprehension of normal function, one can
hardly expect to come up with a replacement
device that will adequately perform the same
task. Many of the problems encountered
with designing artificial organs stem from our
ignorance of normal function and physiology.
4

At this stage, one can hardly make a man
"better than he was before." An artificial
device is a stupid device, it cannot adapt
itself or initiate its own repair nor can it
regulate its function. It is fanciful to assume
that such a prosthesis would perform a task
better than nature's own device. As a result,
the use of artificial devices has been geared
to situations where the natural component
is failing in function - prosthetic heart
valves, synthetic aortic grafts, pacemakers,
dialysis machines, etc. Some devices, including membrane oxygenators, are suitable only
for short term use while waiting for normal
physiology to resume. Artificial lens implants
are among the devices currently reserved
for use in the elderly until more is known
about their long term biocompatibility. The
potentials for artificial devices greatly outnumber the presently available prosthesis.
Some areas of tremendous potential are
plagued by the basic problem of biocompatibility of their structural material. The
ideal material will vary in properties depending on the circumstances for its use. Structural replacements, e.g. artificial hip joints,
require a material with good mechanical

properties, resistance to wear and good
binding to normal tissues. Most importantly,
to succeed , this material must not invoke a
major reaction to implantation that would
interfere with its function or the host's general
health. As these devices are often made of
synthetic polymers , one must also be concerned with the compounds used in its
WllAT ~
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synthesis as the leaching out of a carcinogenic
cross-linking agent would be dangerous for
use. A fantastic amount of information is
required to assess the candidate prosthesis.
A major obstacle to advancement is the
problem of blood compatibility of the materials. Devices currently in use where blood
is exposed to foreign surfaces requires heparinization of the patient prior to use and thus
carry the added risks of bleeding that may
be difficult to control. One of the problems
identified by researchers bas been defining
the property of blood compatibility. There
is no universally accepted definition. Indeed
this property may vary with the flow conditions. Testing of blood compatibility has
not been standardized. The literature is
flooded with a plethora of tests and data much of which lacks any sort of statistical
analysis. If an in-vitro clotting time of blood
exposed to one material is twice and long as
that exposed to another, does this have any
relevance to the permanent implantation of
a device in the circulation? This question
has not been answered and, to this date, the
best evidence of blood compatibility is the
history of a material's clinical performance.
Reactions of blood components to artificial
surfaces vary greatly between species. Dog
platelets can absorb onto some surfaces at a
ratio of one thousand times tha~ of a human
platelet absorption. With some materials,
the trend is reversed. The meaningfulness
of data obtained with other species to human
applications has not been established.
In designing an experiment with the aim
of assessing a potential biomaterial, the
design should consider direct interaction
between blood and the device as well as
changes to blood constituents that may be
evidenced at sites distant from the artificial
organ. For example, a biomaterial that does
not absorb platelets or leukocytes may alter
the viability or lifespan of these cells on
their return to the circulation. everal
investigators have attempted to design
experiments that will measure these effects.
One such study was carried out on baboons
using a chronic, fermoral A-V shunt made
of the material to be tested (Harker, 1979).
Both platelet and fibrinogen consumption
and survival were estimated. Heparin had
no effect on these parameters for the materials tested while dipyridamole and sulfinpyrazone dramatically reduced the platelet
consumption in the shunt. Others have found
that PGE, can reduce platelet consumption
(Grode, 1974). If blood vessels, through their
production of anti-aggregatory prostacyclin,
play an ACTIVE role in preventing thrombosis, the inert foreign materials may be
thrombogenic due to the lack of this influence. While Harker did not find any effect
of heparin in his investigations of relatively
blood compatible materials, heparin has been
shown by other investigators to reduce clot
formation in artificial devices. ' Several investigators have tried grafting heparin onto
foreign surfaces to avoid systemic heparinization. Its effectiveness under these circumstances could solely be due to the amount of
heparin leached off the surface. However,

even if this is the case, the heparin concentration does not reach the systemic levels
obtained with I. V. heparinization under these
circumstances. Treating surfaces with either
heparin or PGE, would be of limited usefulness if the surfaces are going to be in
long-term contact with blood.
One exciting area of research with extensive clinical applications is the field of
artificial cells. These are tiny capsules that
can be made in a variety of materials and in
varying sizes and pore dimensions. These
cells can be used to encapsulate a variety of
agent including enzymes. Needless to say,
the potential uses in areas of treatment such
as IEMs are fantastic. Enzymes are in a
protected environment where products and
substrates can diffuse in and out and the
enzyme is protected from proteolytic degredation and is administered in a form that is
not immunologically active. Catalase containing cells have been shown to partially
correct the defect in acatalesemic mice , as
measured by protection against perborate
injections (Chang, 1972) and asparaginase
containing cells have been used to delay
tumor development with asparagine dependent lymphosarcomas. ' Effort has been
directed at .. trapping .. cofactors and also at
encapsulating multienzyme systems.'
Artificial cells are rapidly cleared from
the circulation by the reticuloendothelial
system. Modes of administration in studies
have been mainly intra-peritoneal. without
adverse reaction .' However, as enzymes
degrade with time, the practicality of
repeated injections and the effect of the
accumulation of old cells are a deterrent.
While artificial cells are not available for
clinical use, they reruain an area of possible
future developments for the treatment of
lEMs.
A developing field of artificial organ
research is that of immunosorbents. Tierman'
has used immobilized DNA to remove antiDNA antibodies from the circulation of dogs.
This has opened up new investigations into
possible treatment of immunological disorders including SLE.
Some relatively better established areas

of artificial organ research have seen new
developments. The "suitcase" kidney for
dialysis patients on vacation has been developed.' Some centres in the world have been
u ing the encapsulated activated charcoal
type of artificial kidney in the treatment
of patients with uremia. This device, in
combination with an ultrafiltrator, is a compact alternative to dialysis. The use of
charcoal hemoperfusion became practical
with advances in encapsulation to prevent
charcoal emboli and to reduce platelet
consumption. Charcoal hemoperfusion has
also been used in the treatment of poisoning
and of overdoses of drugs including salicylate
and phenobarbital. It is restricted in use to
the removal compounds that are absorbed
by charcoal. Several studies have been
carried out investigating the usefulness of
charcoal hemoperfusion in the treatment of
liver failure, the rationale being that it may
remove the toxins leading to coma and death.
It has not proven to be of clinical usefulness
in the treatment of hepatic coma.
In summary, while we are not yet capable
of producing a bionic man, the field of
artificial organ research is rapidly expanding.
Its major goals are to provide viable replacements fo failing , natural components and
may, in the future, provide new modes of
treatment for a variety of disorders. Work
on biocompatibility of materials is crucial
to the employment of many of the devices
that are in the conceptual stage. Breakthroughs in this area will have a profound
influence on the potentials for artificial organ
use.
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Intraocular Lens Implantation
by Geoff Kwitko Meds '84
One of the most disabling conditions the
aged suffer from is the cataract (Figure l l.
More than 400,000 people in the United
States and perhaps 10% of that number in
Canada , undergo surgery each year for this
condition.
Because this condition is so common , the
desire to produce near normal sight following
cataract surgery goes back more than 200
years. The first instance of employing glass
lenses within the eye for aphakia was
recorded by Casanova , who described an
'"itinerant oculist," Tadini in Warsaw, around
1766, jiggling small shiny objects to be
inserted into eyes at the time of surgery.
Casanova quotes the court physician of
Dresden , Casaamata, as proving Tadini's
quackery because of his inability to converse
in Latin. Later, Casaamata tried to implant
a lens into an eye himself, but was unsuccessful.
Animal experiments, in which intraocular
lenses were implanted (by Marchi in 1940,
Bangerter in 1947 and Yanisek in 1951) are
recorded by Strampelli. In these cases both
quartz and plastic lenses were employed but
the surgery, chemistry and technology were
not equal tu present skills in these earlier
times.
The breakthrough in lens implantation
occurred during the second world war when
Dr. Harold Ridley was examining injured
R.A.F. pilots. These pilots had fragments of
their airplane's shattered plexiglass canopy
lodged in their eyes. Dr. Ridley observed
that there was minimal , if any , reaction
stimulated by the embedded plastic material.
From his observations , Dr. Ridley postulated that the diseased human lens could be
replaced by an artificial lens made of the
same material as that used in the airplane's
canopy ; monomer-free polymethylmethacrylate.
The first successful intraocular lens
implantation was performed on November
29, 1949 at St. Thomas' Hospital in London
by Dr. Ridley. The lens was 106 mg in air,
8.35 mm in diameter and made of polymethylmethacrylate (Figure 2). It was placed
between the iris plane and the vitreous face
because Ridley felt that "the proper place
for an artificial lens must surely be where
nature intended the chrystaline to be ,"
namely in the posterior chamber. The technique involved employing the vitreous face
for the support of the lens following intracapsular extraction. This procedure incured
many problems, the worst being dislocation
of the lens. Ridley then tried to implant a lens
following extracapsular cataract surgery.
With this technique , Ridley reasoned that
6

Figure 1 - A Cataract

Figure 2 - The lens implanted by Ridley on
November 29, 1949.

both the iris and the remaining posterior
capsule of the lens would be able to support
the lens . The formation of a capsular membrane, resulting from the inflammatory reaction associated with extracapsular extraction ,
would serve to further strengthen the support
of the lens with time. The whole procedure,
however, was followed by so many complications that Ridley abandoned it.
In analysing the reasons for failure, many
are encountered. First of all, the lenses were
quite heavy and the support available due to
the extracapsular technique was simply not
strong enough . Secondly, the techniques of
sterilization and lens production were both
in their developmental infancy.
The opinions of most eye surgeons at this
time (and up until the 1970s) was that this
was one procedure to abandon in spite of
Ridley's early observations of tolerance of
the eye to this plastic and the good results
that were obtained in a number of patients.
In the 1950s, interest in the intraocular
lens implant procedure was renewed due to
the exploration of different concepts in the
extracapsular fixation method. Many different paths were taken in determining the
ideal lens and lens support design.
Attention was then focused on the anterior
chamber as the preferred location for the
artificial lens. Baron first theorized that the
ideal artificial lens would "float" in the
aqueous humor but then joined Stampelli

and Dannheim, the Barroguer in using the
filtration angle recess area for support. The
Iauer technique employed rigid and flexible
struts with or without transscleral fixation.
Unfortunately, these lenses were of poor
quality and the angle supports were poorly
designed. The early lenses made no allowance for the delicate endothelium of the
cornea, an error that turned some of the
immediate good results into total disasters.
These disasters were due to dystrophic
changes in the cornea caused by mechanical
pressure induced by the implant. The central
cornea was affected if the optical portion of
the lens touched the corneal endothelium
when the patient bent forward . The trabecular meshwork and peripheral cornea sustained damage from the terminal portion
and supporting struts. After further studies,
it was concluded that corneal damage was
not due to disintegrated byproducts of the
plastic.
Even with all the great prospects the
intraocular lens seemed to promise, the
complications of these early lenses caused
the ophthalmic community to drop lens
implants as a viable procedure. Phrases such
as •·time bomb in the eye" were used to
describe the implants even though a few
ophthalmic surgeons around the world stood
by IOU; realizing that it was a good idea,
but that available equipment and lens quality
were poor. Later on , when new lenses were

introduced, most opthalmic surgeons
remained skeptical until enough cases were
done with acceptable results.
The first man to prove that the anterior
chamber was safe for intraocular lenses was
Dr. Peter Choyce of England. He stressed
the importance of proper support design in
that if this was done properly, contact with
the corneal endothelium could be avoided
and the incidence of corneal complications
could be significantly diminished. However,
when a lens was designed that relied totally
on the iris for support, interest in the procedure began to rise considerably. Binkhorst
of Holland and Epstein of South Africa
provided the major impetus for this renewed
interest and in 1958 Schillinger, through
animal experiments, showed that the eyeball
could tolerate this type of lens. Epstein first
used his ··collar stud lens" following intracapsular cataract extraction in 1953. Later
on he abandoned this design for the preferred
Maitese Cross design, a pupillary iris plane
lens.
Binkhorst developed his "iris clip" lens in
1957 (Figure 3). This design was so good
that the only modifications to this date
involve moderate changes in support loop
position (which sit behind the iris) and the
addition of struts (which lie anterior to the
iris).
As in Europe, interest in the intraocular
lenses had largely disappeared in orth

Figure J - Binkhorst 's iris clip lens de vel oped in 1957.
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America because of the severe complications
a ociated with the earlier lens models.
Nevertheless , certain ophthalmologists.
namely Hamdi and Perritt. continued to
implant lenses in a small number of carefully
selected case . With the results they obtained.
interests spread quite rapidly across the rest
of the U.S.A . and Canada.
Intraocular Lens vs. Contact Lens
In considering the simplicity of spectacles
and contact lenses. why should one go about
trying to solve the visual problem associated
with aphakia with a · difficult surgical
approach ?
Spectacles are at best a poor third choice.
far better than blindness however , but the
inherit defects of peripheral distortion. tunnel
vision, ring scotomas. 30-35% image ize
magnification and psychological trauma are
a considerable price to pay for improved
central vi ion. In monocular cases. spectacles
can't be u ed at all. so the cataract patient is
left with a choice between contact lenses
and intraocular lenses.
In every aspect of the comparison except·
ing visual fields , the IOL rates superior to
the contact lens.
It would appear that contact lenses provide
only a partial solution to aphakia. They are
used for a part of the patient population. for
a part of the day. for a portion of their lives.

With respect to the afety of IOLs. most
of the critici m of IOLs is aimed at len es
that are not in use anymore. the original
Ridley lens ( 1949) and the Strampelli anterior
chamber len ( 1952). With the advancements
in surgery technique. biomaterials and sterilization method , their afety is comparable
to plain cataract surgery.
The len es now in use are the Binkhorst
four loop lens ( 1958) and two loop lens ( I%5)
with modification by Federov (Figure 4)

and Wor t. Posterior chamber lenses are
increa ing in popularity. About 150.000
lenses have been implanted up to the present
time with encouraging results. The IOL will
probably become a common procedure in
the future.
Because a large number of iris support
lenses are implanted today. pupil variation
mu t be controlled during urgery and for
the post-operative period.

IOL
Visual field
Image Magnification
24 hour u e
Good uncorrected vision
Flare
Prismatic Displacement
Binocularity
Stereopsis
Useful in work environments
with dust and chemical
Suitable for patients with tremor.
neusosis. allergies
Requires dexterity and cerebration
on the patients part
Useful for the remainder of the patient's life

Figure 4- Federov modification of Binkhorst s two loop lens developed in /965.
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Contact Lens
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Yes
0
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5%

0
0
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Yes
Usually
50%
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0

0
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ot likely

FigureS- Worst modification ofBinkhorst's iris clip lens (suture) developed in /969.

PupU Variation
As the pupil constricts and dilates throughout
the course of the day, the iris supported IOL
can move in many directions. The supporting
structures can dislocate anteriorly or posteriorly and the IOL can become lost in the
vitreous or float freely in the agueous.
Binkhorst reported a 15-20% incidence of
dislocations in his early cases. Because of this,
he began using pilocarpine which dropped
the dislocation incidence almost to zero.
However problems still exist, including the
reliability of the patient to use his drop and
the varied responses of different patients to
the same miotic.
In February 1969, Jan Worst of Holland
tried suturing the Binkhurst iris clip lens to
the iris. Later he improved upon this concept
by designing an enlarged, decentered lens
body with the upper segment containing
two holes through which a plastic type suture
was passed to anchor the lens to the iris
(Figure 5). In March 1970, Worst developed
his iris clip lens in which a metal clip was
placed through the iris. The metal used was
titanim (Figure 6).
Today, more than 30 years since the first
IOL, many opthalmologists have reversed
their former opinions and their biting criticisms of the IOL procedure. The intraocular
·'time bomb" has been at least partially
defu ed.
In the future, we look towards an IOL
that will more closely resemble the natural
chrystaline lens with its property of accommodation.
According to Arthur C. Clarke, innovator
of new ideas of space, oceanography and
many other fields of science, each novel of
revolutionary idea must pass through three
initial phases; ( 1) It is utter nonse; (2) it is
possible but it is not worth doing; and (3) I
said it was a good idea all the time.
Ridley has aid, "I think the day is coming
when eye surgeons will no longer say to the
patient, 'You have a cataract, it must be
removed' but rather, 'Your eye needs a new
lens; we can insert one.' " That day has
arrived!
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Figure 6- Worst modification of Binkhorst 's iris clip lens (metal clip) developed in I 970.
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Patello-Femoral Arthralgia and Chondromalacia Patellae
by M. C. Mason Meds '82
The term Chondromalacia Patellae is a
fashionable topic in the realms of orthopaedics. psychiatry and family practice. Thi
e ay will attempt to clarify this term and
relate it to Patello-Femoral Arthralgia - a
syndrome of anterior knee pain arising from
the patello-femoral joint. The clinical aspects
of the problem will be discussed after briefly
considering the basic anatomy. biomechanics. histology and pathology involved.
The word "malacia·· refers to the morbid
softening or softne of a body part or tissue.
··chondro·· is a combining form denoting
relationship to cartilage. Obviously, then.
"Chondromalacia-Patellae" is merely a pathological term for oftening of the articular
cartilage of the patella. However. it is frequently used by clinicians to describe a
condition of anterior knee pain when. in
fact, the pathological condition of the knee
is not definitively known . The basis for this
discrepancy lies in the history of the term.
In 1908. Budinger reported on fifteen cases
of fi uring and oftening of the patellar
cartilage following trauma. He described a
clinical syndrome of patello-femoral anthralgia which was attributed to the intraoperative finding of chondral softening.
Several similar papers with clinicalpathological correlations were published in
the early twentieth century with the use of
such terms as "Chondropathy" (Lawen. 1925
and Frund, 1926) and "ChondromalaciaPatellae·· (Koening, 1924). These all popularized the concept that chondral softening,
caused by trauma, was accompanied by
anterior knee pain. The difficulty began in
1936 when Owre published a doctoral thesis
on the dissection of the knees of I06 cadavers.
This paper demonstrated that the majority
of adults have degenerative softening of the
patellar cartilage. and he used the words
chondromalacia patellae to describe this
change.' Thus the confusion concerning
proper u age of this term was started.
It is probably safe to say that although
most authors believe that chondromalacia
patellae should be re erved as a pathological
description, clinicians use the words freely
to refer to either patello-femoral arthralgia
or pathological findings. This is quite convenient for the practicing physician as the
two concepts are closely inter-related
clinically.
For the purposes of this article, "Chondromalacia patellae". and its abbrevation
"c.p.'', will be used as a pathological term
while "patello-femoral arthralgia'' will denote
anterior knee pain with no definitive pathological diagnosis. "Symptomatic Chondromalacia patellae·· can be used to describe
10

the cases where chondral softening is known
to be the source of pain.
Incidence
To assign a figure to the incidence of chondromalacia patellae is not practical. Pathologically nearly all persons over the age of
fifteen years show degenerative changes in
the patellar articular cartilage and thus have
c.p. Clinically there are no specific criteria
in that patello-femoral arthralgia can range
from mild discomfort occasionally following
prolonged flexion of the knee (while squatting, for example) to substantial chronic pain
with gait disturbances and interference with
day to day activities. Suffice to say that the
problem is a common one, and the probability of a given person presenting to his or
her physician with patello-femoral arthralgia
often depends as much on the patient's
individual tolerance of the discomfort as it
does on the amount of pain present.

Anatomy of the Patello-Femoral Joint
The patella is a sesamoid bone formed in
the quadriceps tendon. In the coronal plane
it is roughly triangular, approximately 5 em
long, with the apex pointing distally ( ee
Figure I). In the transverse plane it is also
somewhat triangular, 5.5 em wide, with the
apex posterior. Viewed in the sagittal plane
it is two to three em thick,convex anteriorly.
with four mm or more of articular cartilage on
the posterior surface. Superiorly the patella
receives the insertion of the quadriceps
tendons and inferiorly it tapers to a "V"
shape and gives off the patellar tendon. The
upper 75% of the patella is articulating and
covered with a hyaline cartilage which is
roughly oval in shape in the coronal plane.
This cartilage is divided into medial and
lateral facets by a raised median ridge running
longitudinally.
The medial articulating facet of the patella

5.5 em

2.5cm

T RA SVERSE
[

CORO AL

Figure 1: Schematic diagram of right patella in
various planes. Hatched areas represent
cartilage.

-
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is subdivided into the medial facet proper
an ''odd facet"' by a secondary ridge. This
odd facet i quite variable in size and orientation. It forms the most medial part of the
cartilage.
The lateral facet is usually larger than the
medial and is concave in all plane .
The corresponding articular position of
the femur is variously referred to as the
··patellar facets of the femur"·. the .. patellar
groove .. or the .. trochlea... It al o ha two
facets. medial and lateral. which are convex
to match the patellar surfaces. Proximally
the e facets flow into a shallow groove in
the anterior surface of the femur. the .. supratrochlear notch ... This area i covered by
the prefemoral fat pad. The groove deepens
di tally and posteriorly. forming the intercondylar notch of the femur. or the .. trochlear
sulcu ··. The lateral patellar facet of the
femur is much higher than the medial.
In full exten ion of the knee . the patella
lies on the prefemoral fat pad. It is oriented
such that the patellar tendon is pointed lateral
10 the direction of the quadriceps tendon
(see Figure 2). The acute angle formed
between the directions that these two tendons
take is known as the .. Q.. angle of the knee.
and is normally 10 10 I 5 degree .
Between 0 and 20 degrees of flexion the
tibia derotates internally to unlock the knee.
reducing the Q angle. and the patella begins
to Iide into the trochlea. After 20 degree of
flexion the patella i lifted lightly anteriorly
due to the prominence of the trochlea but
by 30 degrees the patella hould be deep
enough in the trochlear ulcus that it is table

to medial and lateral di placement (see
Figure 3).
By 90 degree the patella begins to move
laterally again and also rotates along the
longitudinal axis so that the medial facet
move posteriorly and comes to lie in the
trochlear groove. At full flexion. the only
part of the medial facet in contact with the
trochlea i the odd facet and this is the only
time that the odd facet make articulating
contact with the femur.
Joint tabiiizers
The patella ha both bony and soft ti ue
stabilizer . The bony contribution comes
from the corresponding shapes of the patella
and trochlea - a triangularly haped object
filled into the .. V.. shaped groove.
mentioned before. the lateral patellar facet of
the femur is higher than the medial and thus
the patello-femoral joint has more intrin ic
bony stability to lateral movement then to
medial movement.
The passive soft tissue stabilizers of the
patella are as follows (see Figure 4).
lnferior(l' - the patellar tendon. If this is
abnormally long the patella will ride too far
superiorly in the trochlea (.. Patella Alta .. )
and the intrin ic bony stabilization of the
joint is compromised.
Media/(1• - the medial retinaculum composed of the medial patello-femoralligament
(a cap ular condensation) uperiorly and the
medial menisco-patellar ligament inferiorly.
Lateral(!' - the corre ponding lateral
retinaculum. However. the lateral meniscofemuralligament exerts a stronger force than
its medial counterpart. In addition. the

patella i passively pulled laterally by an
in ertion from the fascia lata.
The net effect of the passive oft tissue
stabilizers. then. is to move the patella
laterally.
The active stabilizing forces on the patella
come from the quadriceps which insert along
the uperior, superomedial and superolateral
borders of the patella. The vastus medialis
inserts more inferiorly along the medial
aspect of the patella than the vast us lateral is
does on the lateral side. Therefore. the vast us
medialis contributes more to the active
tabilization of the patella than does its lateral
counterpart. In fact , the vast us medialis can
be eparated into two sets of mu cle fibres
- one of which is oriented obliquely rather
than longitudinally. This is sometimes
referred to as the "vastus medialis obliquus".
The strength of the vastus medialis is crucial in counter balancing the tendency of the
passive stabilizers to move the patella laterally. If it i weak or the medial retinaculum is
compromised (for example following trauma
with dislocation of the patella laterally) then
the patella i subjected to excessive pressure
on it lateral facet. This occurs when the
bony stabilizers are called upon to maintain
its position in the trochlea by direct lateral
pre ure. The problem is compounded if the
patient has patella alta or a shallow trochlear
ulcus as the e jeopardize its intrinsic bony
stability of the joint.
Biomechanics
As the patella performs it function as a
pulley for the quadriceps mechanism, the
patellar cartilage is subjected to substantial
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Figure 2: Measurement of the Quadriceps or ..Q ··
Angle for the right knee.

Figure J: Schematic Diagram ofa tangential view
of the right patellofermoraljoint. showing the position of the patella in the
trochlear sulcus.
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Figure 4(b)
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Figure 4: (a) Schematic diagram showing passive
soft tissue stabilizing system of the
patella.

compressive loading. In Figure 5 it can be
seen that the compressive force on the patella
is a resultant of the tensions in both the
quadricep and patellar tendons . These
tensions must not only overcome the body
weight but the moments about the knee as
well. ote that the greater the flexion of the
knee , the larger the resultant forces which
com pre the cartilage. Thus when walking
the compressive forces are only about fifty
percent of the body weight. but while stair
climbing they are greater than three times
the body weight. The loading could be as
much as eight times the body weight when
straightening from full flexion of the knee to
an erect posture .2
Theoretically. the patellar cartilage under·
goes no com pre ive loading at full extension
regardless of the tension in the quadriceps
mechani m. This is the rational behind the
isometric exercise used in the conservative
management of patello-femoral arthralgia,
which will be discussed later.
Histology a nd Physiology of the Articula r
Cartilage
The articular cartilage is made of three basic
components - chondrocytes, collagen fibres
and mucopolysaccharide ground substance.
It is arranged in three layers. The first. or
superficial layer. has collagen fibre running
parallel in order to present a smooth tight
skin which reduces friction and di ipate
loading forces radically. The intermediate
layer is composed of larger coiled fibres
which diffuse and store the energy of
deforming forces. The third. and deepest,
layer is a tight mesh of collagen which acts
to bind the cartilage to the subchondral bone
and resist shearing forces.
utrients for an adult's articular cartilage
are obtained mostly from the synovial fluid.
On compression. liqu-id is forced out of the
cartilage and act as a lubricant layer on the
surface. On decompression, fluid flows back
into the cartilage carrying nutrients to the
intermediate and deepest layers. Therefore.
while prolonged periods of non contact lead
to increased surface friction and superficial
damage when contact is eventually made.
excessive or prolonged compression leads
to decreased nutrient supply and compromise
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(b) Active soft tissue stabilizers.

of the inner layers. 3
Pathology
There appear to be two main types of c.p.Basal Degeneration and Age Dependent
Surface Degeneration.•
Basal Degeneration is more common in
adolescents and young adults and is the most
frequently symptomatic type . It usually
involves only the lateral facet of the patella.
ormally. the affected area is small. The first
stage is softening of the intermediate layer
with disruption of its normal architecture
and no changes in the first layer. Eventually,
however, surface degeneration occurs with
fissuring of the cartilage. Basal Degeneration
is thought to be due to exce ive, prolonged
compression loading of the lateral facet.
Age Dependent Surface Degeneration is
the type of c.p. which most adults eventually
have to some degree. It is usually on the odd
facet and con ists of superficial fibrillations
in the first layer progressing to fissuring and
involvement of the deeper layers. Chronic

noncontact is probably responsible by producing a lack of lubrication which predisposes to damage when contact is made during
full flexion of the knee.
C.P. may also be classified according to
the areas affected. 5 In this system, chondromalacia of the lateral facet alone and of the
medial facet alone would also be the most
common types.
Mec.h anism of Pain
Articular cartilage has no pain fibres and
the synovial tissues in cases of symptomatic
c.p. do not seem to be significantly inflamed. Thus, the patellar bone itself would
seem to be the source of pain.
Failure of the damaged overlying cartilage
to produce normal loading forces on the
patella probably produces changes in the
subchondral bone. These include increased
vascularization and venous stasis.• The final
pain mechanism may be increased intraosseus pressure secondary to these vascular
changes.•

Figure 5

F
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Figure 5: The compressive loading force on the
patellofemoro/ joint If) is the summation
of the horizontal components of the

TP

tension in the quadriceps tendon fTQJ
and the tension in the patellar tendon
fTpJ.

Etiologic Fac tors
Symptomatic c.p. may follow a clear antecedent episode of trauma or be associated
with true internal derangements of the knee
such as meniscal tears. However, most symptomatic softening is of the Basal Degeneration type on the lateral facet. This seems to
be associated with a number of conditions
which; (al increase lateral pressure on the
patella; (b) indicate lack of medial stabilizing
forces (which in turn increases lateral pressure): or (c) create an unstable patellofemoral joint. In fact, the finding of conditions associated with excessive lateral pressure is so common in Basal Degeneration
that some authors refer to this type of
symptomatic c.p. as the Excessive Lateral
Pressure Syndome (ELPS ). 7
Some of the associated problems are
patello-femoral joint incongruences due to
abnormal anatomy, recurrent subluxation
or dislocation of the patella. femoral and/ or
tibial torsion , and patella alta. The most
common findings are extensor mechanism
malalignment with increased Q angle and/ or
muscular insufficiency of the quadriceps.
Many of these conditions coexist within the
same patient.
Clinical Presentation
The history of patello-femoral arthralgia
consists of anterior knee pain often following
a specific injury but more frequently starting
insidiously. Approximately one third of
patients have bilateral complaints and males
and females present to their physicians in
about a three to two ratio.•
The pain seems to be aggravated by walking up and down stairs and inclines or by
squatting and lifting. The patient may have
aching in the knee while sitting. Sufferers
often have such vague associated symptoms
as feelings of catching and grating or a subjective sensation of locking near full ex tenion. They may have feelings of insecurity
or momentary giving way in the knee but
they rarely fall. Swelling is mild in the
infrequent case where it does appear. Stiffness is often present but quickly relieved by
taking a few steps. The symptoms are usually
worse after a given aggravating activity than
during the activity itself.
Physical Examination
C.P. is sometimes used as a ··wastebasket
diagnosis- when no other cause for a patienfs
knee pain can be found. However. it is only
a diagnosis by exclusion in the sense that
other. and frequently more serious. knee
problems need to be ruled out. A good
physical exam. combined with the history.
usually suffices. In addition. some physical
findings are highly suggestive of symptomatic
c.p.
The physician should give the entire lower
limb as well as the knee a general inspection
looking for such problems as deformities of
the limb. a high riding patella or the medially
facing kneecaps of femoral and/ or tibial
to rsion. External tibial torsion with compensatory foot pronation is a common
accompaniment to symptomatic c.p. The Q
angle can be checked by measuring the angle
between the line from the anterior superior

iliac spine to the centre of the patella and
the line from the latter point to the tibial
tubercle (review Figure 3). Poor development of the quadriceps or thigh atrophy is
an important finding especially if the vastus
medialis is the most involved. A knee which
appears acutely inflamed suggests another
diagnosis.
The knee should be checked for range of
motion , medial and lateral stability, and
anterior and posterior drawer. McMurray's
test may reveal a torn meniscus. The knee is
palpated for areas of local tenderness as
these aid in the differential diagnosis.
An examination of the patella itself should
begin with the patient supine, the knee in
full extension and the quadriceps relaxed .
The physician hould try to illicit the patient's
pain symptoms by drawing the patella distally
into the trochler sulcus and then applying
pressure, or by percussing the patella. Tilting
the patella so that the medial and then lateral
facet surfaces can be palpated may also
localize the source of pain. Moving the patella
medially then laterally may reveal excessive
lateral mobility . If the patient becomes
anxious when the patella is displayed laterally, especially if he or she begins to reach
for the examining hand , recurrent dislocation
of the patella is probably occurring. This
.. Apprehension Sign .. is often present even
when the patient is unaware that his or her
patella dislocate .
With the patienfs leg out over the edge of
the examining table the motion of the patella
during active extension is inspected. Any
excessive lateral motion of the patella with
quadriceps contraction near full extension
is noted. At thirty degrees of flexion the
physician should not be ,able to move the
patella medially or laterally in the trochlear
sulcus.
love ligations
Only mild cases of patella-femoral arthralgia
originally presenting with a clear clinical
diagnosis and no significant physical abnormalities do not require x-rays. Anteroposterior, lateral and tangential views should
be done in all other patients. Anteroposterior
views may show anatomic abnormalities.
Lateral x-rays can easily demonstrate a high
riding patella with a ratio of a patellar tendon
length to the greatest diagonal length of the
patella of greater than I .20 diagnostic of
Patella Alta. 9 Tangential views taken along
the longitudinal axis of the lower extremity
show the way in which the patella lies in the
trochlear sulcus. They may demonstrate a
shallow sulcus contributing to patellar instability, lateral tilting or subluxation of the
patella or anatomic abnormalities.
Arthrography may be done if meniscal
lesions are suspected but tangential views at
varying degrees of flexion may also show
surface fissuring or depressions in the cartilage from basal softening.
Arthroscopy is indicated if a meniscal
lesion is suspected. It also confirms the
presence of chondromalacia although early
Basal Degeneration is often not obvious.
Differe ntial Diagno is
The conditions producing anterior knee pain

are many and varied so that only a few of the
more common will be briefly mentioned.
Meniscallesions are associated with true
locking and giving way of the knee, and with
a positive McMurray's test. Joint line tenderness is much more common in meniscal
lesions although it may occur in some cases of
symptomatic c.p.
Tendonitis in the quadriceps mechanism ,
or "Jumper's Knee" is accompanied by pain,
swelling and tenderness at the quadriceps
insertion or more commonly over the patellar
tendon.
Osgood - Schlatter's Syndrome, or Tibial
Tubercle Apophysitis, occurs in young active
adolescents and includes swelling and tenderness over the tibial tubercle. Lateral
x-rays show fragmentation and an increase
in size of the tubercle.
lnfrapatellar Bursitis produces pain on
passive full flexion or forced extension and
tenderness with pressure on the distal patellar
ligament.
lnfrapatellar fat pad lesions lead to pain
which is relieved by slight flexion and to
tenderne over the patellar tendon or adjacent fat pad .
Fractures of the patella follow trauma or
dislocation and the diagnosis can be made
radiologicaJiy .
Conservative T reatment
The first step in management is to reduce
the sufferer's symptoms. Rest, or at least
avoidance of aggravating activities is most
important and immobilization is rarely necessary. An anti-inflammatory regimen of ASA
(greater than three grams per day divided
QJD) , for six to eight weeks, helps relieve
pain and may even aid in preventing cartilage
degeneration. '0 Shoes should be worn which
provide an adequate heel and sole cushion
- wedged athletic training shoes, for
example. A foot orthotic which raises the
heel may help as this decreases the extensor
mechanism malalignment created by external
tibial rotation and compensatory foot
pronation.
Patellar stabilizing devices are commercially available or may be made of a
'"doughnut" of foam rubber around the
patella and tensor bandages to hold it in
place. The effectiveness of these devices is
inconsistent in relieving symptoms and one
must be careful that they fit properly so that
they do not contribute to compressive loading on the patello-femoral joint.
The second step in conservative management is muscle strengthening in order to
increase the effectiveness of the active medial
stabilizers and thus reduce excessive lateral
pressure. Quadriceps strengthening exercises
are started isometrically with the knee in
full extension in order to avoid reproducing
symptoms. An example routine consists of
single straight leg raises with a weighted
boot of 15 pounds or less held for five
seconds. Three sets of ten repetitions once
a day is adequate initially. The patient may
eventuaJiy move on to active exercises beginning with extension from such small amounts
of flexion as five to ten degrees progressing
to isotonic exercises on a weight machine.
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Isotonic hamstrings, adductor and abductor
exercises should also be performed in a
graduated program in order to achieve good
muscle balance.
Once the patient is controlled symptomatically he or she should begin a gradual
return to activities. Slow jogging on a smooth
surface with proper training shoes is a good
beginning as large degrees of flexion are not
involved.
When the patient has returned to normal
activities he or she should have a maintenance program of quadriceps exercises
three times per week.
Surgical Management
Surgery is reserved for those cases intractable
to a serious attempt at conservative management. There are many different operations
used in the management of patello-femoral
arthralgia but in general they all attempt to
provide pain relief either by removing
severely damaged articular cartilage, or by
correcting an underlying malalignment of
the extensor mechanism , or both.
Lateral Retinacular Release is the simplest
procedure and varies from just incising the
lateral retinaculum to performing a Z-plasty
on this structure. Release seems to provide
good pain relief by loosening the passive
lateral stabilizers and perhaps by effecting
some correction of small malalignments.
Chondrectomy is often combined with
Lateral Retinacular Release and involves
partial or complete removal of involved
cartilage. It varies from superficial shaving
of early Age Dependent Surface Degeneration to cylindrical incision down to subchrondral bone of areas of Basal Degeneration. The Pridie procedure involves drilling
holes in the exposed subchondral bone in
order to encourage the formation of fibrocartilagenous type of scar tissue which provides a reasonable new articular surface.
Some surgeons expose the patella right down
into the spongiosum layer of bone."
Extensor Mechanism Realignments can
be either proximal or distal to the patella.
Proximal realignment seems to produce
better results and involves lateral retinacular
release with medial retinacular reefing in
order to direct the quadriceps tendon more
medially. The vastus medialis obliquus may
be repositioned more distally in order to
increase its active medial stabilizing force .
Distal realignment involves transferring
the tibial tubercle alone or in combination
with an osteotomy involving horizontal
division of the tibia and refixation with
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internal rotation.
Patelloplasty ranges from exci ion of the
articular cartilage and replacement with a
chromium cobalt prosthetic cartilage to
replacement of the entire patella with a
prosthetic device. Prosthetic cartilage
replacement is hopeful but currently at a
stage where it is only an alternative to
patellectomy. ' 2
Tibial Tubercle Plasty involves placement
of an iliac graft underneath the patellar tendon , or more favourably , underneath the
tibial tubercle. This increases the moment
arm of the patellar tendon so that the forces
necessary for extension of the knee are
reduced and patello-femoral compressive
forces lessened. 13
Patellectomy is a last resort and becoming
unpopular because it eliminates the mechanical advantage of the lever arm provided by
the pulley action of the patella. Thus, patellectomy greatly reduces the effective strength
of the quadriceps mechanism .' 3
Summary
Chondromalacia patellae is a pathological
description. Patello-Femoral Arthralgia is a
clinical term normally used to refer to pain
associated with but not always accompanying
chondromalacia.
There seems to be two main type of
chondromalacia. The first is the most common in young adults and involves softening
of the deep cartilage layers of the lateral
patellar facet. It appears to be secondary to
excessive lateral pressure on the patella.
Conservative management consists of
symptom relief, muscle trengthening, graduated return to activity and a maintenance
exercise program.
The second type involves surface degeneration of the medial facet of the patella and
is age related. It may also respond to imilar
conservati e management.
Surgical treatment consists of varied techniques and should be reserved for conservative management failures.
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Implantation of Previously Frozen Embryos
by Bhooma Chandna Meds '85
The following article is based on an interview
with Dr. David T. Armstrong of the Dept. of
Physiology and Obstetrics and Gynecology
at the University of Western Ontario. Dr.
Armstrong is concerned largely with fundamental research in pituitary-gonad relationships and hormone action. He is investigating
techniques for freezing embryos prior to
implantation.
The method of implanting embryos has
long been used in animal husbandry as a
means of breeding superior livestock. The
embryos of a female with her advantageous
heritable traits are recovered from her
fallopian tubes after fertilization and
implanted in the uterus of a surrogate mother
who brings the offspring to term. This technique is economically profitable; mothers
whose embryos are desired are more productive as they do not have to bring their
offspring to term.
Techniques by which embryos can be
frozen prior to implantation have been

developed by Dr. Armstrong. The embryos
are placed in a buffer containing a cryoprotective agent and frozen at a controlled slow
rate to the temperature of liquid nitrogen
(-196° C). The two cryoprotective agents
commonly used are glycerol and DMSO
(dimethyl sulfoxide). It is crucial that these
agents be present in proper concentration
in the buffer medium. Embryos thus frozen
can be kept for indefinite lengths of time.
The rate of success in the implantation of
embryos when transferred to foster mothers
without freezing is 60-65%. The rate of
success in the implantation of frozen embryos
is about half that figure. Much of the damage
occurs during the freezing and the thawing
processes. Holding of embryos in the frozen
state does not , in itself, affect viability.
The process of freezing embryos has
lucrative applications in the breeding of
livestock. Dr. Armstrong's work has indeed
dealt largely with laboratory and farm
animals. The shipping of bred catlle can be

replaced by the shipping of frozen embryos.
Several Canadian firms currenlly ship frozen
catlle embryos to Hungary, Italy and other
European markets.
It is conceivable that human embryos too
can be frozen. The ethical implications of
this are similar to those entailed in the
freezing of sperm for artificial insemination
donor (AID) or in the implantation of
embryos wit hout freezing. The fact that
embryos can be stockpiled, however, implicates that repeated attempts can be made to
implant an infertile woman in a clinical
situation. The feasibility of such a program
offers hope in the treatment of infertile
couples. A lab in Australia that has previously
had limited but definite success in the
implantation of embryos in humans has
begun work with frozen embryos. Although
no successes have yet been reported , the
number of trials to date have been few.
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Uses of Technetium 99m labelled Macroaggregated Albumin
submitted for consideration for the W. H. McGuffin Scholarships in Radiology
by Stanley W. Jacobs Meds '83
The original development of metabolizable
human serum 13 1 I-albumin macroaggregates for lung scanning began in 1963. This
was an extension of Benacerrafs work on its
applications in liver blood flow and reticuloendothelial system function studies'.
This initial radioiodinated albumin was
colloid in nature and showed advantages
over radiogold and other inorganic colloids,
including rapid metabolism by the liver.
Initial production of aggregated albumin was
time consuming and thus nuclear pharmacies
did not undertake its preparation. However,
in 1963 Taplin et a/ 2 simplified and shortened
this method.
Clinical trials were performed by Subramanian's group-! to compare 13 1 1-MAA
with 99m Tc-MAA. Imaging performed with
99m Tc-MAA was found to be consistently
better in quality and to have greater information content than the 13 1 I-MAA images,
due to a higher photon flux , while delivering
a fraction of the absorbed radiation dose. In
addition , whenever I-131 was used, stable
iodine was administered as a thyroid blocking
agent to prevent 1-131 uptake by the gland.
Macroaggregated albumin "kits" became
available which precluded the timeconsuming preparation procedures and made
the radiopharmaceutical available for routine
clinical use. This occurred concurrently with
the development of the Technetium Tc 99m
generator, further improving the availability
and quality of Tc 99m MAA.
I. Indications
A. Lung Scanning
Pulmonary embolic disease causes the
deaths of 50,000 to 140,000 patients
annually in the United States"'. About
20% of them die before a diagnosis can
be made.
In diagnosing pulmonary embolism,
the clinician has available to him several
complementary diagnostic techniques
in addition to clinical assessment :
radiography, angiography, ventilation
studies and radioactive gases, radioactive aerosols and pulmonary scintigraphy. However, only perfusion scanning will be discussed. Perfusion
studies reflect the status of the
pulmonary circulation by imaging the
distribution of radioactive particles that
lodge in pulmonary capillaries.
Johnson 5 concluded that a "negative
lung scan, comprising multiple views
satisfactorily exposed, excludes the
possibility of major {i.e. arteriographically demonstratable) pulmonary embolism". Thus, Tc 99m MAA alone is highly
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sensitive but requires adjunctive tests
to increase its specificity. Many investigators have reported a low rate of false
positives but note the lack of specificity
in studies of patients with edema6 and
in pulmonary embolism 57 9 10 11 with
the use of Tc 99m MAA.
To overcome the lack of specificity
of lung imaging, a combination of ventilation and perfusion imaging is used.
This combination is an accurate noninvasive procedure for diagnosing pulmonary embolism and is also potentially
accessible to most community hospitals.
Some workers suggest that all patients
clinically uspected of having pulmonary
embolism should be examined by the
ventilation-perfusion technique 12 JJ.
The accuracy of detecting perfusion
defects as a method of diagnosing pulmonary dysfunction and disease bas
been substantiated by clinical assessment and angiography. Studies performed by Mcintyre and Sasahara"
showed correlations between perfusion
defects by pulmonary scintigraphy and
changes in a) pulmonary arterial means
pressure {r = 0.61) , b) right atrial mean
pressure {r = 0.62), c) cardiac index
{Umin./m2) {r =..().57), d) stroke volume
(r = ..().66) . This investigation also
showed a highly significant relationship between the estimated perfusion
defect by pulmonary scintigraphy and
the severity of pulmonary vascular
obstruction estimated by angiography
{r = 0.712).
The perfusion lung scan can also be
of assistance in performing angiograms
by localizing the areas of the lung with
the vascular defect thus eliminating
preliminary angiographic studies, and
can lead directly to detailed magnification angiography of the area of
interest ' ·
In a study of 5 patients 13 , the pulmonary pathophysiology of simple
uncomplicated pulmonary embolism
usually consisted of several areas of
decreased or non-existent perfusion
associated with normal ventilation.
Normal chest radiographs and normal
ventilation associated with areas of
decreased perfu ion {which range from
small focal defects to involvement of
the entire lungs) were characteristic of
pulmonary embolism ll.
In a clinical trial performed in Sweden
with 175 patients, a pathological process
was detected in one case during the

inhalation study while the perfusion
study and chest x-ray were normal ••.
These authors add that of the 44 cases
where vascular occlusion was detected
by scintigraphy , 36 cases were not
detectable by radiography . In the
remaining 8 cases , the inhalation study
was found to improve the accuracy of
the diagnosis. According to Granath et
a/ 15 , " pulmonary scintigraphy is the
method of investigation which is in best
agreement with clinical findings".
While the major use of Tc 99m MAA
is in the detection of pulmonary embolism , the presence of the following conditions may cause perfusion defects and
thus complicate the diagnosis o f
embolism: bronchial asthma , chronic
bronchitis and emphysema. bronchial
neoplasia, pneumonia, pulmonary tuberculosis, bronchiectasis, congestive heart
failure , chronic rheumatic heart disease
and congenital heart disease' 0 •
Emphysema is usually manifested as
an irregular perfusion pattern with
superimposed focal nonsegmental
defects 9 • These are usually quite large
and correspond to areas of oligemia in
the angiogram . In emphysema, ventilation or aerosol studies are useful in determining areas of inadequate ventilation ,
thus separating these patients from those
with pulmonary embolism 9 •
Pulmonary edema is usually characterized by cardiomegaly and a nonsegmental irregular perfusion pattern with
focal defects corresponding to areas of
alveolar edema9 •
B. Isotope Venography
Injection of99m Tc-MAA into foot veins
facilitates the imaging of the venous
drainage of the leg, thigh and iliofemoral
plexus, as well as the imaging of the
pulmonary arterial vasculature. In a
study in which 89 patients were involved
and which compared the 125 !-Fibrinogen
uptake test to 99 m Tc-MAA venous
scanning, the latter showed venous
abnormalities in 97% of patients compared to 100% with the fibrinogen
uptake test 16 •

C. Brain Scanning
Intracarotid injection of Tc 99m MAA
by Taplin et aJ in dogs for the purpose
of brain scanning produced no neurological deficits 17 • Subsequent work by
Rosenthall •• •• resulted in brain scans
which allowed visualization of anterior

and middle cerebral arteries. o permanent blockage of arteries wa
detected nor were there any neurological deficits. All patients with cerebrovascular accidents showed decreased
uptake of macroaggregates of radioiodinated albumin in the regions of
occlusion. Tumor . however, were
shown to be hypoactive, normal or
hyperactive compared to normal brain
tissues. King et a/ 20 showed six of ten
histologically proven brain tumors could
be localized by macroaggregates of
radioiodinated albumin. Because four
patients developed transient neurological complications that could be
attributed to the prc.cedure, the clinical
pilot study was terminated.

II. Kinetics and Radiation Dosimetry
Organ distribution of .. an improved
preparation of Tc 99m stannous aggregated albumin preparation'" 2' in swis
mice showed that more than 96% of the
radioactive macroaggregates were
deposited in the lungs. Biological clearance from the lungs occurred with a
.. T50% .. of about 6 hour with simultaneou increase in hepatic radioactivity.
The same author 21 mea ured the
distribution and clearance of '~<~m
Tc-MAA in humans following injections
of 3 mCi (0.4 mg aggregated albumin).
In the five patients examined. the average biologic lung clearance was found
to be 10. hours. The absorbed radiation
do e delivered to the lungs in these
patient as calculated by the MIRD
scheme was 0.267 rads/ mCi. The effective half-time of the MAA in various
organs were: lungs. 3.7 hr .: kidney .
.5 hrs.: liver. 9.2 hrs.: spleen. 7.5 hrs.:
and blood. 7 .I hrs.
Chandra et a/ 22 performed lung scan-:.
in 45 patients using a commercially
available kit for the preparation of '~<~m
Tc-MAA. The effective half-life wa
3.9± 0.5 hr. and the biologic half-life
was 11.5 ± 4 hours. Data on accumulation of Tc 99m MAA in the lung and
kidney upport the view that macroaggregated albumin particles are broken
down into microaggregate and free
technetium. Most of the microaggregates were removed by the liver while
the technetium was excreted by the
kidney . Due to the long biologic half-life
of the degradation products. only S().(J()"'•
of the injected dose was excreted in 72
hours. The radioactivity detected in the
blood was always less than 0.015";• of
the rejected dose per 100 ml of blood
during the 24 hour observation period.
Using the MIRD method of calculating
absorbed radiation. the radiation dose
to the lungs. kidneys and liver was 0.28.
0.16 and 0.0 rad per mCi of '~<~m
Tc-MAA. respectively' ' .
Ill. Preclinical and Clinical Literature
Relative to Safety
A. To icity Studies
Pulmonary toxicity studies 2• in dogs

indicated that the fir 1 ob ervable signs
of distress occurred at about 20 mg kg
with macroaggregate u pensions containing JQ-501-im particles. The first igns
of MAA toxicity are an increase in
pulmonary artery pressure and concomitant decrease in femoral artery
pressure.
Pulmonary toxicity studies in dogs as
reported by Taplin eta f l.' indicate that
a large margin of safety exists for nom1al
animals injected with the u ual lung
canning do es (le than I01-1g/kg body
weight)ofTc99mMAA. The minimum
toxic dose (20 mg/kgl 21 exceeds the usual
scanning do e (less than 10 J-Ig I kg) by a
factor of at least 1000 and by a factor of
5000 times the minimum lethal dose in
dogs. It should be noted that toxicity
increases directly as the maximum size
of the particle in the suspension i
increased from 35 to 300J.~m.Davis H
suggest a particle size distribution of
2()..40 1-1m with an ideal size range of
JQ-20J.Im.
B. Lung Morphometry
There are an estimated 20()..300 x 10•
precapillary arterioles in the adult lung
and the number of terminal capilla!J
unit ha been estimated to be 280 x
10• 22 • Lung scanning involves particle
less than 201-1m in size trapped in capillaries and appregates greater than 20 1-1m
in size occluding the terminal arteriloes.
The lung can tran iently obstructs one
in several hundred thou and capillaries
and one in about 1500 arterioles 2 '. This
means that in the normal healthy adult
lungs about 0.5.0.7"'• of the available
capillary ve els are blocked with a dose
of a million particlesH. Thus. neither
cardiopulmonary haemodynamics nor
pulmonary function appear to be measurably altered at the recommended
doses in normal individual .

C. Contraindications
The lungs are capable of trapping particles one-half the size of those trapped
by the brain '·. Thu . if particles escape
the lungs to enter the brain they will
pass through the cerebral circulation.
In fact. twice-repeated intracarotid
injections of 1·10 mg MAA in monkeys
and baboons reveal no behavioural
disturbances and evidence of C S
damage did not develop 2' . onethele .
the use of MAA is contraindicated in
patient with right to left cardiac shunts.
The u e of Tc 99m MAA is also
contraindicated in patients suffering
from evere pulmonary hypertension.
In virtually any chronic lung disease.
the number of functional or patent
capillaries is diminished. The u e of
macroaggregates in patients whose pulmonary capillary bed is severely compri ed may cause faintness. tachypnea.
cyanosi . fall in blood pressure . or
occasionally death 2• r.
A number of fatalities following the

use of Tc 99m MAA for pulmonary
imaging have been reported in the
literature P 2" 2' 10 • These patients suf·
fered from several severe pulmonary
vascular disease , including pulmonary
hypertension, 27 u intimal thickening of
pulmonary vesseJs N. and emboli m 10 •
In addition. all patients received exce sively large doses of MAA. ranging from
1.5 mg to 4.4 mg.

D. Immunogenicity
era from II patients who had received
two injections of MMA one month apart
were assayed for anti-human serum
albumin activity using the Ouchterlony
method 2' . o antibody to albumin was
detected. Taplin et af ll have also found
trace doses of human aggregates were
not antigenic in dogs. rabbits and
monkeys. However. sensitization was
produced within 1-2 weeks after doses
of 10-20 mg/ kg were admini tered.
Stang '" reported sensitization of guinea
pig with MAA. which could also induce
anaphylaxis in the e animals.

E. Radioactive Macroaggregated
Albumin (RMAAt
Patient po it ion during R MAA ad mini·
stration varies according to the preference of the clinician, although most
agree that injecting the aggregates while
the patient is supine circumvents the
preferential seeding of the particle in
the dependent areas of the lungs. To
ensure even di tribution of the particles
in the lungs. injection of the material is
performed over a period of 20 to 30
seconds. Before withdrawing the patient
dose. clinicians recommend that the
material be re u pended by gentle
agitation 12 • It has al o been recommended that lateral lung cans be per·
formed even when a patient" anterior
and po terior can are normal n " .
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New hope for paralysis cases
by Mike Northcott Meds '85
Dr. Robert R. Hansebout, head of neurosurgery at St. Jo eph's Hospital in Hamilton,
Ontario, has developed a promising cooling
technique for the treatment of acute spinal
cord injuries.
The damaged portion of the spinal cord is
cooled within six hours of injury to prevent
or limit permanent motor impairment. Before
cooling, traditional treatment for pinal cord
injuries is undertaken: relieving pressure on
the cord, removing bone and ti ue debri
and vertebral fusion. A silastic ··saddle'' is
then placed over the dura of the damaged
area, and a cooling solution keeps the cord
at a temperature of 6°C for four hours.
18

Timing is important to the success of Dr.
Hansebout' treatment; indeed, he believes
that the first six hours after injury are crucial.
"In severe spinal cord injuries, little areas of
bleeding develop to form an expanding blood
clot that de troys the cord from the inside
out. It is thought that thi is due to toxic
factors released in cord tissues, plus
mechanical factors, such as pressure. plu
the clot damage. That takes four to eight
hours to de elop".
While Dr. Hansebout notes that the procedure has not been proven yet, he is encouraged by the ucce es demonstrated by the
fifteen patients he has treated so far. One

patient , who experienced complete loss of
movement and sensation , can now walk.
Another patient, who was paralyzed but
retained orne sensation after a three- torey
fall , can walk also. Other patients have
regained some movement or sensation, but
can't walk.
For the past eleven years, Dr. Hansebout's
work on the cooling procedure has been
supported by the Medical Research Council
of Canada.

ref: Hamilton Spectator, October 10. /9 I

So You Wanted To Play Doctor ...
Medical Students' Weekend in Retrospect
by James Bain, Ken Kobayashi and Cathy Peckan Meds '84
The Ontario Medical Students' Weekend
was held this year at the University of
Western Ontario from Friday, October 30
to Sunday, ovember 1. As an indicator of
the enthusiasm for this annual event,
attendance totalled over 350 participants
with representation from all five of Ontario's
Medical Schools. The objective of this
weekend was to bring together medical students for three days of education, sports and
entertainment. It also provided an opportunity for future colleagues to come together
for the exchange of ideas and opinions on
topics not usually presented in a formal
medical curriculum. The theme cho en for
this year·s symposium was '"Sex and the
Physician" since, with the sexual mores of
the present, physicians are often pre en ted
with unique problems for which they have
not been adequately prepared during their
undergraduate and graduate training. It was
felt that the seminars and workshops dealt
intimately with some of these problems.
A total of eight seminars were presented
during the morning of Saturday and Sunday.
Following the opening remarks and a
welcome by Dr. Ralph Anderson , A istant
Dean of Undergraduate Education, the first
speaker was Dr. J. Silcox, Associate Professor
of Obstetrics and Gynaecology , whose
discourse on sex counselling stressed the
need to develop a "'third ear" in order to
really hear what a patient's problem might
be. This requires that the physician be
comfortable dealing with delicate issues
and that he concentrate on patients' subtle
cues in order to ascertain problems with
their relationships, both sexual and nonsexual. The film '"Love Toads" provided a
brief but entertaining interlude prior to
Janice Burden from the Department of Social
Work at University Hospital who delivered
a dynamic presentation on Sex and the Disabled. After introducing her topic for several
minutes from a wheelchair, Janice rose and
walked to the podium to continue, emphasizing that major problems in dealing with
disabled persons include both attitudes
towards disabilities as well as the disabled
person's own self-image. Dr. J. Mount , A istant Professor of P ychiatry, continued in the
same vein. giving valuable insight into the
physician's search for self-esteem and its relation to a pervasive ense of inadequacy , a
factor he feels may predispose to the high
physician divorce rate.
The seriousness of the morning was offset
by Dr. P. Potter , Chairman of History of
Medicine and Science. His recitations from
the works of the Roman satirical poet Marcus

Valerius Martialis (A. D. 40-104) provided a
vivid portrait of decadent Roman ociety.
The final presentation on Saturday morning
was given by Mr. A. Richmond , a private
lawyer from London, who discussed changes
relating to sexual offences in the Criminal
Code as propo ed by the Law Reform
Commission.
Talks on Sunday morning got off to an
early and enthusiastic start with guest peaker
Dr. Harvey Strassman , Chief of Psychiatry,
Cooper Medical Centre, Camden, ew
Jersey. Dr. Strassman presented his progressive views on the necessity for formal sex
education for medical students, pointing out
how the almost ubiquitous lack of such programs leads to inadequacy in counselling
people on sexual matters. From an emphasis
on sexual normality, we quickly moved to
some of the aberrant sexual practice . Dr. L.
Pattison , Assistant Professor of Medicine.
enlightened the audience with a startling
and graphic illustration of sadomasochism
emphasizing the gravity and extent to which

uch acts can be taken , namely mutilation ,
murder and accidental suicide. Winding up
the seminar sessions for the weekend was
Dr. K. Mesbur, Assistant Professor of Psychiatry, dealing with the surprisingly common
incidence of sexual misuse within the family
and some of the resulting physical and psychological manifestations.
Many of the speakers kindly offered workshops in the afternoons of both Saturday and
Sunday as adjuncts to the formal seminar
sessions. These provided the opportunity,
for those who so desired, to delve into each
of the areas on a more personal level. Formats encompassed role-playing, question
and answer sessions and case pre entations.
Workshop titles were: ··sex Counselling Let's Dive In ," ··sexual Attitudes in Students
- with role-playing," ··sex and the Disabled ,"
'The Doctor in Literature," ··sex Education
for Medical Students," and '" Incest:·
For people inspired by the mornings' lectures, numerous sporting events were scheduled for the afternoons of both days. Some

Casual socializing at the wine and cheese party.
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of the activities included coed inner-tube
waterpolo, football , volleyball , basketball
and racquet sports. The highlight of the sports
portion of the program was the annual Medical Students' Weekend Hockey Tournament,
so well organized by Dr. R. Green. After an
intense three day competition, Queen's
defeated Western in the final game Sunday
morning to claim this year's trophy. Rounding
out the activities on Sunday, mental gymnastics were put to the test during a forty-five
minute trivia quiz for which Western claimed
the dubious distinction of victor.
The hectic schedule stiJJ managed to leave
time for more intimate socializing in the form
of a welcoming wine and cheese party to
warm things up Friday night. Following a
sumptuous buffet at the Lamplighter Inn
Saturday night, most people had been introduced to many acquaintances and enjoyed
an evening of dancing. A report of activities
which ensued after the dinner-dance is
beyond the scope of this review.
This year's Ontario Medical Students'
Weekend at U.W.O. was an indisputable
success. As a result, the emphasis and objec-

tives of the Weekend have been revitalized.
It will be a challenge for the University of
Toronto, next year's host , to maintain the
high standards set this year at Western.

Congratulations and many sincere thanks
are extended to all those people whose hard
work made this '"climactic" experience
possible.

Friendly competition on the courts.

Severe burns and brain damage
by Mike Northcott Meds '85
A study of 75 severely burned patients who
eventually died from their burns has revealed
that 65 percent of the patients suffered
damage to nerve or brain tissue.
This high percentage of neurological
damage, a result of swelling, infection , shock ,
low fluid volume, blood clots and oxygen

starvation , was discovered by burn specialists
at Crozer-Chester Medical Center in Pennsylvania. They found an especially high
incidence of brain degeneration in victims
of electrical burns.
In order to reduce morality from severe
burns, tissue swelling leading to brain damage

can be avoided by treating the swelling with
steroids. As well , anticoagulants could
prevent the formation of blood clots blocking
the blood supply to the brain.

ref: Science Digest, October 1981

Oral birth
by Mike Northcott Meds '85
The reproductive strategy of the Australian
frog Rheobatrachus situs is being studied
currently by gastrointestinal physiologists
hoping to bring relief to ulcer sufferers.
In this species, egg deposition and fertilization take place in small forest pools. The
female then swallows the eggs and, according
to zoologist Michael 1. Tyler of the University
of Adelaide, "like a light being turned off,
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the digestive system shuts down. The
stomach stops secreting - within a half
hour, we think. The most amazing part ,
though, is that the cell structure of the
stomach changes completely. Digestive
movement ceases, and the food the female
has eaten stays just below the stomach in
the intestine through the eight weeks of
development."

Interestingly, as the tadpoles grow the
resultant stomach enlargement collapses the
lungs , forcing the female to breathe through
her kin. At term, the mouth serves as the
birth canal. The female then resumes feeding
and her stomach is back to normal within
the space of eight days.

ref: Science Digest, October 19 I

The University of Western Ontario Faculty of Medicine
Junior Internships - 1981 Graduates
NAME

HOSPITAL

Rotating unless
otherwise stated )

NAME

HOSPITAL

Rotating unl
otherwise stated )

Coi h. Donald

St. Joseph's Hospital
London , Ontario

Cullen, Angela

Royal Columbian
Hospital
ew Westminster, B.C.

Scarborough General
Hospital
Scarborough , Ontario

Danielli , Rosemary

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Bailey. Gregory

St. Michael's Hospital
Toronto, Ontario

Darling, Gail

Victoria Hospital
London, Ontario

Mixed

Ballantyne, Patricia

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Dawson , Michael

Foothills Hospital
Calgary, Alberta

Family Medicine

Deschene, Jane

Beaver, John

Sunnybrook Medical
Centre
Toronto, Ontario

Family Medicine

Victoria Hospital
London , Ontario

Doyle, John

Victoria Hospital
London, Ontario

Edington, Bruce

St. Joseph's Hospital
London, Ontario

Ensing, Dianne

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Feagan , ancy

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Fera , David Joseph

Toronto E. General &
Orthopaedic Hosp.
Toronto, Ontario

Fodemesi. Frank

Family Medicine
Pasqua Hospital
Regina , Saskatchewan

Gnidec, Anatoly

Victoria Hospital
London , Ontario

Goldenberg, Jay

orth York General
Hospital
Willowdale. Ontario

Anstett , Robert

Queen's University
Integrated Program ,
Kingston , Ontario

Armstrong. Douglas

Victoria Hospital
London , Ontario

Ascah, John

Bissonnette , Robert

Royal Columbian
Hospital
ew Westminster, B.C.

Bloom, Ira

U.W.O. Integrated
Program
London , Ontario

Bodley, Steven

Toronto E. General &
Orthopaedic Hosp.
Toronto, Ontario

St. Obs-Gyn

Family Medicine

Evans, Frank

Brands, Ralph
Broughton , Steven

St. Joseph's Hospital
London , Ontario

Brown , Stephen

Mount Sinai Hospital
Toronto. Ontario

Rotating & Mixed

Bruckschwaiger. Dieter U.W.O. Integrated
Program
London , Ontario

Family Medicine

Bryans, John

U.W.O. Integrated
Program
London. Ontario

Family Medicine

Calhoun . Kevin

Scarborough General
Hospital
Scarborough, Ontario

Family Medicine

Gottschalk . Ronald

Montreal General
Hospital
Montreal. Quebec

Campbell. James

U.W.O. Integrated
Program
London. Ontario

Family Medicine

Grignon . David

St. Joseph's Hospital
London . Ontario

Harker. Lynda

Carey. Mark

Victoria Hospital
London , Ontario

t. Joseph's Hospital
London . Ontario

Harle. Ingrid

Chan. Frank

Victoria Hospital
London , Ontario

Holy Cross Hospital
Calgary , Alberta

Harper. Robert

Chan , Wayne

Mount Sinai Ho pital
Toronto. Ontario

Holy Cross Hospital
Calgary. Alberta

Hayashi , Allen

Chapman , William

Victoria Hospital
London , Ontario

orth York General
Ho pital
Willowdale. Ontario

Chilvers. Martyn

U.W.O. Integrated
Program
London , Ontario

Hertwig. Brian

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Chirico . James

Victoria Hospital
London, Ontario

Hood , David

.W.O. Integrated
Program
London, Ontario

Family Medicine

Rotating & Mixed

Family Medicine

Mixed

St. Medicine

Family Medicine
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Rotating unless

Rotating unless
NAME

HOSPITAL

Hook, David

Victoria Hospital
London. Ontario

Jana. Elizabeth

U.W.O. Integrated
Program
London. Ontario

Jevnikar. Anthony

Victoria Hospital
London , Ontario

Jolly. Elizabeth

Vancouver General
Hospital
Vancouver. B.C.

othe.rwise stated I

HOSPITAL

otherwise stated I

Moore, Ane

Queen Elizabeth
Hospital
Montreal, Quebec

Rotating & Mixed

Morassut. Patricia

Ottawa Civic Hospital Rotating & Mixed
Ottawa. Ontario

Mutrie. John

orth York General
Hospital
Willowdale . Ontario

Myers. William

Victoria Hospital
London. Ontario

NAME

Family Medicine

Family Medicine

St. Medicine

Josefchak. Robert

Royal Columbian
Hospital
ew Westminster. B.C.

Pei. York

U.W.O. Integrated
Program
London . Ontario

Kelton. Peter

St. Joseph's Ho pita)
London . Ontario

Perrin, Hugh

Kerr. John

Victoria Hospital
London. Ontario

orth York General
Hospital
Willowdale, Ontario

Raimondo, Emilio

Kroll, Michael

Toronto Western
Hospital
Toronto. Ontario

Family Medicine

Vancouver General
Hospital
Vancouver. B.C.

St. Medicine

Sunnybrook Medical St. Medicine
Centre
Toronto. Ontario
Toronto E. General &
Orthopaedic Hosp.
Toronto, Ontario

Kwan . Peter

Laschuk. Bohdan

Reesor. David

Scarborough General
Hospital
Scarborough. Ontario

McMaster University
Integrated Program
Hamilton. Ontario

Family Medicine

Roefe, Mitchell

Mount Sinai Hospital
Toronto. Ontario

Rotating & Mixed

Ro nagel, Arthur

orth York General
Hospital
Willowdale. Ontario
U.W.O. Integrated
Program
London , Ontario
orth York General
Hospital
Willowdale , Ontario

L.au. Timothy

McMaster niversity
Integrated Program
Hamilton. Ontario

Lee . Dick

Royal Jubilee Hospital
Victoria, B.C.

Rutledge. Sheila

Lougheed. George

Toronto E. General &
Orthopaedic Hosp.
Toronto. Ontario

Schep, Gerald

Royal Alexandria
Hospital
Edmonton. Alberta

Schnore. Stephen

U.W.O. Integrated
Program
London. Ontario

Family Medicine

Seale, Janet

Onawa General
Hospital
Onawa. Ontario

Family Medicine

Shaw, Bruce

McGill University
Integrated Program
Montreal, Quebec

St. Radiology

Shuster, Michael

Toronto E. General &
Orthopaedic Hosp.
Toronto. Ontario

Lui, Alexander

Maruncic. Michael

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Robinson. Gregory

t. Obs-Gyn

Manhew . Earl

Onawa Civic Hospital Rotating
Onawa . Ontario

Mayer. Maria

Scarborough General
Hospital
Scarborough. Ontario

McCabe, Gregory

Montreal General
Hospital
Montreal, Quebec

Mixed

Rotating & Mixed
tephenson. Jenny

McCormick, Kathleen Victoria Ho pital
London , Ontario
Mcintyre. Alan

University Hospital
London, Ontario

McManus, Ruth

U.W.O. Integrated
Program
London, Ontario

St. Medicine

Onawa Civic Hospital Family Medicine
Otawa , Ontario

Missiuna. Paul

Ottawa Civic Hospital Rotating & Mixed
Ottawa , Ontario

Mitchell , Paul

Ottawa General
Hospital

Mittler, Ronald

Onawa General
Hospital
Onawa, Ontario
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St. Medicine

Victoria Hospital
London , Ontario

Teasell. Robert

St. Joseph's Hospital
London, Ontario

Thompson. Paul

St. Paul's Ho pita!
Vancouver, B.C.

Ullerick, Tracey

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Upfold, Jane

U.W.O. Integrated
Program
London, Ontario

Family Medicine

Valia, Bhavna,

Ottawa Civic Hospital Rotating & Mixed
Ottawa, Ontario

Verburg, Adrian

Victoria Hospital
London, Ontario

Rotating & Mixed

Ottawa. Ontario

The Welle ley
Hospital
Toronto. Ontario

Taves, Donald

McMurray, Stephen
Milroy, Connie

St. Medicine

Family Medicine

NAME

Rotating unless
otherwise stated I

HOSPITAL

WaiSOn. Jame
Webster. Christine
We rez.ak. Kenneth
Wilson. Beverly

HOSPITAL

Wolgelemter, Shia

o rth York Branson
Hospital
Willowdale, Ontario

Yu. Richard

St. Michael's Hospital
To ro nto , Ontario

t. Michael's Hospital St. Medicine
To ro nto , Ontario
t. Paul's Ho pita!
ancouver. B.C.

Rotating unless
otherwise tatedl

NAME

Rotating & Mixed

. of Manito ba
Affiliated Teaching
Hosp. Winnipeg

From skull to skin
by Mike Northcott Meds '85
It is a long-held belief that no two people
possess identical fingerprint patterns; indeed ,
this is a standard means of identification for
police forces around the world . Dental
records are sometimes used for identification,
as well. Yet , what do police do when a
skeleton is found for which there are no
dental records nor fingerprints?
In the foregoing example , the police call
upon the services of a forensic sculptor,
whose task it is to reconstruct a person's
facial features from his skull. Rubber pegs

are attached at 26 key points on the skull to
indicate exact tissue depth ; research upon
the facial tissues of male and female cadavers
has led to standard reconstruction procedures and tissue thickness charts. After bands
of clay connect the pegs, clay eyeballs are
positioned and facial features shaped. Hair
found upon the skull is moulded on at this
stage.
Such reconstructions are gaining admission now as evidence in court cases. The
same techniques may be applied , however,

to fossil hominid skulls. Sculptor Jay
Matternes has incorporated the known
anatomy of both hominids and primates to
achieve a remarkably humanistic portrait of
a Neanderthal who died some 46,000 years
ago. Such striking reconstructions are
helping to reverse the popular image of
Neanderthal man as a semi-intelligent,
stoop-shouldered brute.
'

ref: Science Digest, October 1981
Science 81, October /981

as-so'ci-a'tion:
"A voluntary orga nization of persons joined
together to pursue a common purpose or objective
mutual to all."

Limited

London's Foremost Clothier
Since 1898
Fea turing
Quality, Service and Va lue
388 RI CHMOND STREET
LON DON, ONTARIO

The Ontario Medical Association is an association
of practising physicians, interns, residents and
medical students which, under a democratic
constitution, pursues not only the advancement of
the medical profession, but also that of medicine
itself. The O.M.A. encompasses all specialties of
medicine and represents more than 14,500 physicians
and aspiring physicians in the province. Its aims are
your aims.
For information on joining the Ontario Medical
Association, simply write Anne Todd, Supervisor
of Membership, O.M.A., 240 St. George Street,
Toronto, Ontario MSR 2P4; or phone 925-3264
(Toronto), 1-800-268-7215 (toll-free, outside
Toronto).
Joining is only your first step in participation.
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Scholarships and Prizes
Third Year Medicine 1980-81

The Leonard Sutcliffe Memorial Scholarship
to the student with the highest academic standing in third year ($300)
Philip Marsden
The Martin and Mary LeBoldus Award
to the most outstanding clerk in third year ($450)
Philip Marsden
The Charles E. Frosst Medical Scholarship
to the third year student showing the most promise in Therapeutics
($500 and a bronze medal)
Tony Miniaci
The Class of 1951 -Frank R. Clegg Award
for the student showing the best balance of high standing, compassion and commitment ($300)
Vladimir Sluzar
The Dr. I. W. Mann Award
to a student showing superior achievement in Family Medicine and
demonstrating personal monetary need ($475)
Gillian Kernaghan
The Carleton C. Whittaker Memorial Scholarship in Psychiatry
to a student with high standing in Psychiatry and other evidence of
interest in the subject ($300)
John Craven
The Bristol Prize in Medicine
to a third year student on the basis of meritorious performance in
clinical medicine (books to the value of $125)
John Craven
The C. C. Ross Memorial Prize in Surgery
to a third year student showing the most proficiency ... in Surgery
($125)
Michele Flowers
The Lange Award
to two outstanding students
Paul Koonings (2 books)
Philip Hooper ( 1 book)
Jean Robison ( 1 book )
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WANT TO BE A
BETTER PHYSICIAN?
ask us for help . . .

Lyons Logic and the Apple
Computer are offering assistance
in the following fields:
EST. 1957

Business Answering Service
• DAY-EVENING - 24 HR SERVICE
• BUSINESS- VACATION SERVICE
• RESIDENTIAL SERVICE
• 2-WAY RADIO
• 24 HR DISPATCH
• ALARM MONITORING
• TONE & VOICE PAGING
• CLIENT MAILING ADDRESS
• WAKE UP SERVICE
• PLANT EQUIPMENT MONITORING

679-1339
247 QUEENS AVE.

IM PER IAL OPTICAL BLDG.

L{J OHIP Billing
0 OHIP Reconciliation
0 Patient Charts
0 Accounting
L{] Word Processing
L{] Budgeting, Financial
Analysis
L{J Database Management
0 Appointment Scheduling
~ Patient Education
0 General Information
Management
CALL 672-8220
FOR MORE INFORMATION

~1f6/U~
296 HORTON STREET, LONDON , ONTARIO NSB
Ample Parkmg at the Door

1l~

